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gTATTTS OF THE CLAIMS 

Claims 2, 7, 8, 10 and 21-28 currently in the proceeding have been rejected as being 
unpatentable as obvious under 35 U.S.C. 103(a) over Boyce et al. U.S. Patent Number 6,294,187 
when combined with Sander et al. U.S. Patent Number 5,356,629 and Breitbart et al. U.S. Patent 
Number 5,700,289. Claim 10 had been previously cancelled but was erroneously carried over in the 
rejection in the final Office Action. Claims 2, 7, 8, 21-28 are being appealed. 

STATUS OF THF AMENDMENTS 

The Examiner issuedafinal rejection on August 3, 2005 rejecting the claims currently in the 
case. An Amendment was filed December 5, 2005 after the final rejection amending claims 21, 23 
and 27 and presenting arguments as to why the combined cited references were not valid prior art. 
This Amendment was treated by the Examiner as a request for reconsideration and was held to not 
place the application in condition for allowance. 

citmmabv OF CLAIMED simJFCT MATTER 

The subject matter of independent claim 21 is directed toward a sterile formable bone 
composition having demineralized osteoinductive and osteoconductive bone particles added to a 
viscous carrier at a concentration ranging from 5 -50»/o(w/w), the carrier being a hydrogel taken from 
a group consisting of chitosan and sodium alginate (p.10, Ins. 5-7) in a phosphate buffered aqueous 
solution (p. 10, Ins. 25-26), the hydrogel ranging from about5.0% to about 20.0% (p. 15,1ns. 19-21) 
by weightofthe aqueous carrier solution and having a molecular weight ranging from ten thousand 
to three hundred thousand Daltons (p. 10, Ins. 3-4) with a stable viscosity at a temperature ranging 



from about 22° C to about 37°C (p. 8, Ins. 1 -2) the composition having a pH ranging from about 6.8 
to about 7.4 (p. 10, Ins. 22-24; p. 1 1, In. 3) and a growth factor additive added to the composition, 
comprising one or more of a group consisting of transforming growth factor (TGF-beta), insulin 
growth factor (IGF-1); platlet derived growth factor (PDGF), vascular endothelial growth factor 
(VEGF), fibroblast growth factor (FGF) (numbers 1-23), osteopontin, growth hormones such as 
somatotropin cellular artractants and attachment agents (pg. 13, Ins. 9-13). 

The subject matter of independent claim 23 is directed toward a sterile formable bone 
composition having demineralized osteoinductive and osteoconductive allograft bone particles in 
an aqueous carrier solution, the bone particles being added to a viscous carrier at a concentration 
ranging from 5-50%(w/w), the carrier being chitosan (p. 10, Ins. 5-6) in a phosphate buffered 
aqueous solution, ranging from about 5.0% to about 20.0% (p. 15, Ins. 19-23) by weight of the 
aqueous carrier solution and cellular material taken from a group consisting of living cells, cell 
elements such as red blood cells, white blood cells, platelets, blood plasma, pluripotential cells, 
osteoblasts, osteoclasts, and fibroblasts, epithelial cells, and endothelial cells (p. 1 3 , Ins 3-8) present 
ataconcentrationofl0 5 to 1 0 8 per ccofthe carrier (p. 16, Ins. 2-4), the chitosan having a molecular 
weight ranging from ten thousand to three hundred thousand Daltons ( p. 10, Ins 3,4) with a stable 
viscosity and having a pH ranging from about 6.8 to about 7.4 (p. 1 0, Ins. 22-24; p. 1 1 , In. 3). 

The subject matter of dependent claim 2 (depending from claim 21) is directed to bone 
particles ranging from 100 microns to 850 microns in size at a concentration ranging from 20% tp 
35% by weight of the composition (p. 15, Ins. 17-30); (p. 12, Ins. 22 and 26) 

The subject matter of dependent claim 25 (depending from claim 23) is directed toward 
fibroblast growth factor (FGF) (numbers 1-23) in the amount of 2-4 milligrams in 10 cc of carrier 



solution, (p. 16, Ins. 10-11) 

The subject matter of dependent claim 26 (depending from claim 26) is me same as claim 

2 above. 

The subject matter of dependent claim 28 (depending from claim 23) is directed to 
demineralized and non-demineralized chips . (p. 9, Ins. 8-1 1) 

r.pninvns OF RE JECTION TO BF REVIEWE D ON APPEAL 

Whether the invention as defined in Claims 2, 7, 8 and 21-28 are unpatentable as obvious 
under 35 USC 103(a) over the cited prior art references to Boyce et al. U.S. Patent Number 
6,294,187 in view of the combination of Sander et al. 5,356,629 and Breitbart et al. U.S. Patent 
Number 5,700,289. 

ARGUMENT 

1. Applicant traverses the Examiner's rejection of Claims 2, 7, 8, and 21-28 as 
beingunpatentable under 35 USC 103(a) over the cited priorart references to Boyce etal-U.S. 
Patent Number 6,294,187 in view of the combination of Sander et aL U.S. Patent Number 
5356,629 and Breitbart et al. U.S. Patent Number 5,700,289. 

The claims should be grouped into two groups, Group I comprising claims 2, 7, 8 and 21 
directed toward the hydrogel carrier taken from a carrier group consisting of chitosan and sodium 
alginate with a growth factor and Group 0 comprising claims 23-28 directed towards a hydrogel 

carrier chitosan with cellular material. 

A. Applicant traverses the Examiner's rejection of Claims 2, 7, 8, and 21 as 
unpatentable under 35 USC 103(a) over the eited prior art references to Boyce et al. U.S. 



Patent Number 6,294,187 in view of the combination of Sander et al. U.S. Number 5,356,629 
and Breitbart et al. U.S. Patent Number 5,700,289. 

The present application is directed toward a formable (malleable) sterile bone putty which 
is applied to a bone defeet site to promote new bone growth. The putty is molded into the desired 

shape to fit the bone defect. 

The claims of this group are directed toward a formable putty type sterile implant 
composition having a chitosan or alginate carrier having specific molecular weight containing 
milled demineralized bone particles a^d a growm factor wluch can be formed by the surgeon in the 
operating room and placed into the bone defect site to promote bone growth at the defect site. 

TheBoyce '187 patent (noted as primary art) simply teaches a sha ped hardened load bearing 
.^l^^rf-H^- p^dhnnenarticlesandnot powdered demineralized 
bone particles mixed in a carrier of sodium alginate an/or chitosan forming a formable putty 
composition. 

Corn ^ressive forces typically ranging from about 2,500 to 60,000 psi are apoliedtobone 
particles m » Blessed - produce - hard ^lie-like material. (Col 11, Ins 65-66) The material can 
then be easily shaped or machined into any of a wide variety of configurations. It should be 
specifically noted that in the preferred embodiment, the osteoimplant is provided with macro 
porosity,i.e.holeswWchenh^ 

a medically useful substance such as Grafton putty. As noted in the 487 patent the resulting 
osteoimplant can assume a determined or regular form or configuration such as a sheet, plate, disk, 
cone, pin, screw, tube, tooth, tooth root, bone or portion of bone, wedge or portion of wedge, 
cy li„der,threauedcy^ 



orshapedbyanysuitablemechan^^ 

possesses the eonfiguration of a tinned cylinder (dowel) (Col 14, Ins 6-16) . It is also noted that 

25) and ea, be implanted using any suitable affixation means, e.g., sutures, staples, bioadhesives, 

and the like. (Col 14, Ins 49-51) 

Tie Boyce et al '1 87 compressed bone structure is formed by applying compressive force of 
atleastabontlOOOpsi, has. bulkdensi V greaterftanabou.0.7g/cm=andawe,compo S i«estrengm 
subsum.ia.ly exceeding 3MPa to form a hardened mass. The bone particles which are used in the 

whole bone, fiacturing whole bone in liquid niu-ogen or otherwise disintegrating the bone tissue. 

anaveragemedian.engnr.omedianmicknessof&omabou.W.oabou.S^. AHen.atively.rta 
eombtaaH.. with th. pr.vi.usly m«.ti.ned b.». particles, hope prides which „ generally 

, ^^hi. l M« f m M , l ^ta m ^*Wtn M »<^" 

^.Theelongate particles attained by milling or shaving dte surface of an entire tx-newi* 
a. taas. 60%, preferably 90% of the bone particles being elongated. These elongated particles 
possess a medium lengut from about 2 to 200 mm and prefembly from about !0 to about 100mm. 
The^elongafchoneparticlescanpossessame^ 

50:1 up.oabout500:l ormore. In B.y.e at al' 187, preferably, at ta»s, about 60 weight percent, 
m „re preferably a, lea,, about 75 weigh, percent and mos, preferably a. leas, about 90 weigh, 
p,«e.< of th. bone particles utilized in th. preparation of th. bone particta-containing 
composi «„n are el.ng.ta. It is noted that elongate hone partic.es provide a. osta.impl.nt 



possessing particularly good compressive strength. It can thus be seen that the characterization 
of the Examiner thatthe sizes of the bone particles used in Boyce etal< 187 correspond to that of the 
present invention is not correct Furthermore there is no way that Boyce et al '187 could be 
characterized as formable. The composition fabricated in accordance with the Boyce et al '187 
disclosure more preferably has a bone content ranging from about 50 to about 95 percent based on 
the weight of the entire composition. 

As noted in the Examples of Boyce et al < 1 87; the bone particles were mixed with different 
solutions such as glycerol (Examples 1, 12), cross linked with formalin (Examples 2 and 3), saline 
(Example 4), ethanol and ethyl cellulose (Examples 5, 6, 7, 8), and water (Examples 9, 10, 11). 
There is no teaching in the examples of the carrier of the present invention, the bone particle range, 
the weight of the carrier and range of the same, viscosity or any concentration of cellular material 
(Boyce et al ' 1 87 being a solid and having no viscosity). Applicant would point out that the use of 
hydrogels are disclosed only as a thickener when water and/or glycerol are used as the wetting agent 
for forming the slurry. These hydrogels are used to suspend and keep the bone particles separate 
during the application of the compression forces to form the solid structure and do not act as a carrier 
for the bone particles. 

Chitosanis in Bnvce et a" 1 87 as » Hinder or an adhesive for the demoralized bone 
particles and is incidentally found as one of a 60+ line list of suitable binders or adhesives. (Col. 
8, Ins. 13-40) Preferred binders are polyhydroxybutyrate, polyhydroxyvalerate and tyrosine-based 
polycarbonates. When employed, binders will typically represent from about 5 to about 70 weight 
percent of the bone particle-containing composition calculated prior to compression of the 
composition. 



Boyce et al '187 also envisions the use of fibers which will typically represent from about 
5 to about 75 weight percent of the bone particle-containing composition. 

Chitosan is also noted as a thickener to be used when the wetting agent is water and/or 
glycerol to preclude premature bone particle separation and improve suspension keeping 
characteristics of the composition (Col. 10, Ins. 58-67 to Col. 11, Ins. 1-10) prior to application of 
the compressive forces. This is used to keep the bone particles separate during application of the 
compressive forces to form the solid structure and not as a carrier for the bone products which is 
then directly applied to the wound site. Chitosan is not noted as being used in any of the Examples 
or in any of the preferred embodiments. 

The Boyce et al ' 1 87 composition is heated in a mold during or after the compression step 
at a suitable temperature ranging from about 30° to about 70° C from 1 to 72 hours preferably 24 to 
48 hours. Optionally it can be cross linked to improve the mechanical strength of the osteoimplant. 
Thus it is apparent that prior to final manufacturing steps of molding, heating and cutting the 
osteoimplant is not usable for application of a surgeon in the operating room. 

The Boyce et al ' 1 87 reference cannot be combined with Sander '629 and/or Breitbart et al. 
'289 and does not teach or suggest the composition of the present invention in connection with the 
teachings of the Sander '629 patent and/or Breitbart et al. 289. 

The Sander et al. '629 reference (noted as secondary art) discloses the making of a bone 
cement to fill defects in bone. The Examiner has argued that the '629 reference teaches: (1) a 
compositionfor bone repair comprising particles dispensed in a matrix; (2) that the composition can 
be implanted into defective bone tissue; (3) discloses the use of drugs and other substances that can 
induce bone growth; (4) that biocompatible particles of any size can be used in the composition and 
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(5) that matrix material can be conveniently comminuted to appropriate particle size. 

The bone cement of Sander et al '629 is formed by mixing biocompatible particles 
preferably polymethylmethacrylate coated with polyhydroxyethylmethacrylate (Examples 1 , 2 and 
5 - 1 0) or particles of glycolide-lactide copolymer (Examples 3 and 4) in a matrix to obtain a molded 
semi-solid mass which can be suitably worked for implantation into bone. The biocompatible 
particles which are dispersed in the matrix can be formed from either bioabsorbable or 
nonbioabsorbable material. Suitable nonbioabsorbable material which can be used to form the 
biocompatible particles can be derived from xenograft bone, homologous bone, autogenous bone, 
hydroxyapatite and polymethylmethacrylate coated with polyhydroxyethylmethacrylate, the 
preferred nonbioabsorbable material. The weight of the nonbioabsorbable material in the wetted 
composition of Sander et al '629 runs from 35% to 75% (Dry weight 64% to 94%); to most 
preferably 45% to 60% (Dry weight 73% to 92%) with the more preferred weight being 40% to 70% 
(Dry weight 82% to 90%)(Col 4 Ins 21 - 30). There is no disclosure of demoralized bone used 
as the nonbioabsorbable material, in Sander et al <629 and demineralized bone is used as an 
additive in the nature of an osteogenic agent. This bioactive substance is included as one or more 
medico-surgically useful substances such as a therapeutic agent, a growth promoting factor and 
osteogenic agent. It is noted in Col. 4 In 40 to Col. 5 In 17 that a bioactive substance can be 
introduced into the compositions, either directly into the matrix prior to or after wetting or into the 
biocompatible particles or polymethylmethacrylate particles, the preferred substance being 
polymethylmethacrylate. A growth promoting factor can be introduced into the composition such 
as fibroblast growth factor, bone growth factor, epidermal growth factor, platelet derived growth 
factor, macrophage derived growth factor, alveolar derived growth factor, monocyte derived growth 



factor, magainin and so forth. The bioactive substance can also be an osteogenic agent such as 
osteoinductive protein, demineralized bone powder, in addition to morselized cancellous bone, 
aspiratedbone marrow and other autogenous bone sources. As previously noted demineralized bone 
powder is an additive of undetermined amount and is included in a general laundry list and is not 
taught to be the biocompatible material, but rather an osteogenic agent. 

In Examples 1 and 2 of the '629 patent, polymethylmethacrylate particles were coated with 
polyhydroxyethylmethacrylate carboxymethylcellulose or methylcellulose and water; Examples 3 
and 4 use particles of glycolide-lactide copolymer; Examples 5 and 6 use particles of 
polymethylmethacrylate coated with polyhydroxyethylmethacrylate hydroxypropylmethylcellulose 
water; and Examples 7-10, use particles of polymethylmethacrylate coated with 
polyhydroxethylmethacrylate. The preferred nonbioabsorbable material was mixed with a matrix 
HA (hyaluronic acid) having a molecular weight of about six hundred thousand Daltons. 
Indeed in aU of the Examples no bone material of any type is used. The use of demineralized 
bone in the range noted present invention results in an osteoinductive material which promotes bone 
growth. 

Sander et al. '629 has a matrix (cellulose, ether, collagen, hyaluronic acid, pharmaceutically 
accepted salt of hyaluronic acid, derivative of hyaluronic acid and pharmaceutically acceptable salt 
of hyaluronic acid derivative and mixtures thereof) ranging from 6% to 36% by weight with 64% 
to 94% by weight of polymethylmethacrylate crystals. If one were to substitute demineralized bone 
material for the polymethylmethacrylate coated with polyhydroxyethacrylate of Sander et al '629, 
which substitution isnot taught or suggested bythis reference and is a completely different material, 
the range would be outside of the inventive range claimed. 
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Sanderetal/629doe S notteachorobvia te thepresentinven«onaloneorcombioedwiththe 
othercitedreferences. Sander et al. '629 doos no. use or teach (1) demineralized bone materia, as 
the nonhioabsorhable material and as a major component of the composition; (2) an equivalent 
biocompauble material weigh,, (3) a carrier of chitosan or alginate; (4) a molecular weigh, of the 
carrier which is the same as die molecular weight of the inventive carrier; (5) a phosphate buffer ,o 
neutralize ttre composition, and (6) the addition of cellular material at a concentration of 10' to 10° 

per cc of the currier. i S™der e t al is not osteogenic relyinp on antigenic response, 

The '629 reference does no, suggest using demineralized bone together in a buffered 
isotonic sal, carrier win, a neutral osmolality or <ha, such a combination is osteoinductive and 
medically beneficial in the repair of bone tissue. The Examiner's inference tita, dte '629 patent 
teaches tha, tire composition can comprise living cells such as erymrocytes, leucocytes and 
endotitelial cells and ma, me pH of me composition is approximately 6.8-7.4 is no, based on me 
teachings of the '629 patent and is a hind site supposition. 

The Breithart et al '289 patent (noted as secondtuy art) is directed towaro a sponge like 
matrix preferably constructed of a biodegradable, biocompatible synthetic polymer which uses the 
patient as the souree of cells for the repair of bone defects. The cells are taken from me periosteum, 
(consisting of mainly multipotent mesodermal cells), isolated and seeded onto and into a matiix. In 
other embodiments, the matrix is formed of a material such as hydroxyapatite or mixtures of 
hydroxyapatite and polymer, or tricalcium phosphate. The matrix can also be sterilized bone or a 
porous metal alloy. The Examiner notes that Breilhar, e, al '289 teaches (1) the use of alginate and 
chitosan. InreganJtothedisclosureof alginate andchtosan,mcol.6,lm.20-t0alaq S elaundryli S , 
(over 30 polymers) of potential natural and synthetic polymers are noted which can be used ,o form 
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Examp.esofna.ura.po.yn.ersinoMespo.ysacohandessucha, aigtaate. (Co.. 

. to 38) h is ouite apparent that *e matrix is solid as i, is preferaMy made 

tfcalcium phosphate, sterilized bone or aUoy. to co.. .0, ins. 7-10, the hydroge, which is 

no ,ed ha »i«1. to.fl~«-^«»^~ ,,,to,W,,,te toC01 ' 
ms 43-45 a.gina.eisdisc.osedasbetogusedM 

t0 no wito the present invention, to col. 1 1, In, 27-40, ehitosan is only noted for being a natural 
portion sneh as the polysaccharide, ehitosan. (Cbitosan is no. nsed as a earner but as a eation, 
«. is bn. one of a number of varieties of po.yeations which conrp.ex and stabilize me polymer 
hvdmge.in.oasemipermeab.esnrii.emembrane.Varionsexamples^ 

noted, to. there exists natnral polycations sneh as me polysaccharide ehitosan. 

Tta patent to Breitbar, et al. "289 is directed toward pcriostenm cells seeded into a matrix 

(preferably a synthetic po,ymer) for repair of me bone defect The '289 paten, does disc.ose stem 

.Us, chondrocytes and mesenchyma ce..s as follows: to Col. 2, Ins. 45-60, i, notes mat prior ar, 

showsfteuseofau.ologousce.ls and chond^ytesad^^^^ 

discloses the use of periosteum which consists of multipoten, mesodermal cells. Col. 14, to. 60 
Claim 9 refers to periosteum cells seeded in biocompatible matrix. 

Furthermore, none of the cited references disctose toe additives of ceUs a. a concentration 
of ,0>- 10- per cc of carrier oraspeciflc amount of growto factor added to .Occ of carrier. 

to cases which are similar to toe present circumstances, toe courts have ruled mat beyond 
.coking at toe prior art to determine if i. suggests doing what toe inventor has done, one mus. 
consider if toe prior art provides an expectation of succeeding in toe endeavor. /„ re Do. Cen,., 
837 F.2d 469, 473, 5 U.S.P.Q.2d .529, .531 (Fed. Cir. .988), "Both toe suggestion and toe 
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expectation of suecess must be founded in the prior art, no, in the applicant's disclosure." Id. As 
sated by the court in the case of * re Clinton, "Obviousness does no, require absolute 
predictability, but a reasonable expectation of success is necessary." ft re Clinton, 527 F.2d 1226, 
1228, 188 U.S.P.Q. 365, 367 (C.C.P.A.1976). 

Furthermore as noted by the Court in tire case of In re Gordon, the mere fact that a prior art 
reference could be modified ,o achieve fite claimed invention does no, make the modification 
obvious unless the prior art suggested the desirability of the modification. In re Gordon, 733 F.2d 
900,902,221 U.S.P.Q. 1125, 1127 (Fed. Cir.1984); see also/,, re LaskomK, 871 F.2d 115, 117, 
10U.S.P.Q.2dl397,1398(Fed.Ci,1989),and£r^icv^,28U.S.P.Q.2dl300,1302(Bd. 

Pat. Appoint 1993). ApplicanBrespectiullysubmirthatnowheremtheartof record is there any 
suggestion to arrive at the claimed novel composition of the present invention. 

The court in Minnesota Mining & Manufacturing Co. , Johnson Johnson Orthopaedics, 
Inc., 24USPQ2d 1321 (FedXir 1992)heldthat: "Although [apatenfs] specific claims are subsumed 

held that the reference's ranges were so broad as to be meaningless, and provided no guidance on 
how to construct a product with the patented invention's benefits. 

The court in In re Baird, 29 USPQ2d 1550 (Fed. Cir. .994), held tha, "The fact that a 

compound obvious." T te Mrism, fiate ™ » 19 MEMS "H"** does 

r , ^ ^ a e l m - H~ ■ * diylos " re ind ' cales " 

rr ,f„. Igflja g awav from the rlai meo compounds. 

As previously argued, none of tire cited references singularly or in combination teach or 
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obviate the present invention and indeed cannot be combined. The Examiner has engaged in 
hindsight application, a prohibited rejection since John Deere to combine the cited prior art 

references against the present invention. 

B. Applicant traverses the Examiner's rejection of Claims 22-28 are unpatentable 
under 35 USC 103(a) over the cited prior art references to Boyce et al. U.S. Patent Number 
6,294,187 in view of the combination of Sander et al. U.S. Patent Number 5356,629 and 
Breitbart et al. U.S. Patent Number 5,700,289. 

The claims of this group are directed toward a formable putty type sterile implant 
composition having a chitosan carrier having specific molecular weight containing milled 
demineralized bone particles and a growth factor which can be formed by the surgeon in the 
operating room and placed into the bone defect site to promote bone growth at the defect site. 

TheBoyce487patent(notedasprimary^^ 
ogteoimi^^ powdereddemineralized 
bone particles mixed in a carrier of chitosan forming a formable putty composition. 

C ^ressiye forces typically ranging from about 2,500 to 60,000 psi are appliedto^one 
Barticles jn , pre^nold tc produce , hard, c^ljkg material. (Col 11, Ins 65-66) The material can 
then be easily shaped or machined into any of a wide variety of configuration, It should be 
specifically noted that in the preferred embodiment, the osteoimplant is provided with macro 
porosity,i.e.holesw^^ 

a medically useful substance such as Grafton putty. As noted in the '187 patent the resulting 
osteoimplant can assume a determined or regular form or configuration such as a sheet, plate, disk, 
cone, pin, screw, tube, tooth, tooth root, bone or portion of bone, wedge or portion of wedge, 
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cy.mder,,hreadedcylinder(dowel)<on^ 
orshapedbyanysmtoblemechamcalshapingme^ 

jesses te configoraUon of a toeaded cylinder (dow e .) (Co. 14.ta6.16). It is also noted that 
the osteoimplant is applied at a bone repair site which requires mechanical support (Col 14, Ins 21- 
25) and can be implanted using any suitabte affixation means, e.g., sutures, staples, bioadhesives. 

and the like. (Col 14, Ins 49-51) 

The Boyce et al ' 1 87compressed bone structure is formed by applying compressive force of 

subsumtially exceeding 3MPa to form a hardened mas, The bone particles which are used in the 
hardenedstructurearefonnedbymil.mg^^^ 

whole bone, fracturing whole bone in liquid nitrogen or otherwise disintegrating the bone tissue. 

an average median lengtir to median thickness of from about 1:1 to about 3:1. Bon^artickS 

^flcaareutilHd. The elongate particles are obtained by milling or shaving the surface of an entire 
bone with at leas. 60%, preferably 90% of the bone particles being elongated. These elongated 
particles possessamediumlengu. from about2.o 200 mm and preferably from about 10,o about 
iOOmm. These elongate bone particles can possess a median length to media, thickness ratio of at 
leas, about 50:1 up <o abou. 500:1 or more. Preferably, a. leas, about 60 weigh, percent, more 
preferably a. leas, about 75 weigh, pereen. and most preferably a, leas, abou, 90 weigh, 
pare.., of the bane parde.es utilized in the preparation of the bone part,c.«o„,aining 
e.mp..iM.n are elongate- » * — *»« *~ f^" 8 pr0Vi< " " ostmtmflmt 
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possessing particuUrty good compressive strength. „ ca, .bus be seen ma. .he characterization 

present invention is no. correct. Furthermore the. is no way that Boyce e, a. ,87 could be 
characterized as formable. The composite fabricated in accordance with .he Boyce e, al U87 
disCosure more preferab.y has a bone c„n,en. ranging from abon. 50 .o about 95 percent based on 

the weight of the entire composition. 

A s„„^mu n eExam pl esofBoycee,alM87;uaebonepa n iclesweremixenwi fl .d i frere„. 

son-ions snchas dycerol (Examples 1,12), crosslink win- fonnalin (Examples 2 and 3), sdine 
(Examp.c 4), ethano. and elhyl cellnlose (Exampies 5, 6, 7, 8), and water (Examples 9, 10, 11),. 

.he weigh, of me carrier and range of me same, viscosity or any concentration of celUdar ma.erial 

for forming the s.urry. These hydrogels are used ,„ suspend and keep me bone particles sepanue 
for the bone particles. 

Chitosanis mmUUMj ! ■ * A^lMZ hinder an adhesive forme demineralized bone 
panicles and is incidentally found as one of a 6» + line ■* of suitable binders or adhesive, (Col. 
8, in, 13-40) Preferred binders are polyhydroxybrnyrafc, polyhydroxyvalerate and tyrosine-based 
po.ycarbona.es. When employed, binders will typically represent from about 5 .„ about 70 with 
percent of the bone parfde-containing composition calcuhrted prior to compassion of the 
composition. 
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Boyce et al '187 also envisions the nse of fibers which will typically represent from abont 
5 to about 75 weight percent of the bone particle-containing composition. 

Chitosan is also noted as a thickener to be used when the wetting agent is water and/or 
g^cero. .0 preclude premature bone particle separation and improve the suspension keeping 
characteristics of the composition (Col. 10, In, 58-67 to Col. 11. tas. 1-10) prior to application of 
the compressive forces. This is used to keep die bone particles separate during application of the 
compressive forces to form the solid structure and not as a carrier for the bone products which is 
then directly applied to the wound site. Chitosan is no. noted as being used in any of*. Examples 
or in any of the preferred embodiments. 

The Boyce et al '187 composition is heated in a mold during or after the compression step 
atasuitable temperature ranging from about30°to about 70°Cfromlto 72 hours preferably 24 to 
48 hours. Optionallyitcanbe cross linked to improve the mechanical strength of the osteoimplant. 
Thus it is apparent that prior to final manufacturing steps of molding, heating and cutting the 
osteoimplant is not usable for application of a surgeon in the operating room. 

The Boyce et al ' 1 87reference cannot be combined with Sander '629 and/or Breitbart et al. 
'289 and does not teach or suggest the composition of the present invention in connection with the 
teachings of the Sander '629 patent and/or Breitbart et al. 289. 

The Sander et al. '629 reference (noted as secondary art) discloses the making of a bone 
cement to fill defects in bone. The Examiner has argued that the '629 reference teaches:(l)a 
compositionforbonerepakcomprisingparticlesdispensedmama^ 

be implanted into defective bone tissue; (3)discloses the use of drugs and other substances that can 
induce bone growm; (4) mat biocompatible particles of any size can be used in 
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(5) that matrix material can be conveniently comminuted to appropriate particle size. 

The bone cement of Sander e. al '629 is formed by mixing biocompatible particles 

prcferaMypolymemynnema^ 
5. 1 0)orpartic 1 es„fg.ycotide.la^^ 

semi-solid mass which can be suitably worked for implantation into bone. Tire biocompatible 
particles which are dispersed in the matrix can be formed from either bioabsorbab.e or 
nonbioabsorbable material. Suitable nonbioabsoAable materia, which can be used to form the 
biocompatible particles can be derived torn xenograft bone, homologous bone, autogenous bone, 
hydroxyapatite and po.ymemy.memacry.ate coated with polyhydroxyeti.ytoemacry.ate, me 
preferred nonbioabsorbable materia... The weight of me nonbioabsorbable material in.hewe.ted 
composition of Sander e, a. '629 runs from 35% to 75% (Dry weigh. 64% «o 94%); to most 

(Dry weigh. 82% to 90% X Col 4 Ins 21 - 30). There is n. disclosure of demoralized bone used 
as „„„bioabsorb.b.e materia, in Sander e. .1 '629 and demi.er.Uzed tone is used as an 
additive in .he nature of a. osteogenic agent. This bioactive substence is included as one or more 
medico-surgfcally useful substances such as a Iherapeutic agent, a growth promoting factor and 
osteogenic agent It is noted in Col. 4 In 40 to Col. 5 h, 17 ma. a bkacSve^baancs can be 

biocompatible particles or po.ymemytoedutery.ate partic.es, me preferred substance being 
polymemylmemacrylate. A grcwlh promoting facte, can be intioduced into the condition such 
as fibroblast growth factor, bone growth factor, epidermal growlh factor, platelet derived grown. 
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factor, magainin and so forth. The bioactive substance can also be an osteogenic agent such as 
osteoinductive protein, demineralized bone powder, in addition to morselized cancellous bone, 
aspiratedbonemarrow^^^ 

powder is an additive of undetermined amount and is included in a general laundry list and is not 
taught to be the biocompatible material, but rather an osteogenic agent. 

In Examples 1 and 2 of the '629 patent, polymethylmethacrylate particles were coated with 
polyhydroxyethylmethacrylate carboxymethylcellulose or methylcellulose and water' Examples 3 
and 4 use particles of glycolide-lactide copolymer; Examples 5 and 6 use particles of 
polymethylmethacrylate coated wimpolyhyd^^ 

water; and Examples 7-10, use particles of polymethylmethacrylate coated with 
polyhydroxethylmethacrylate. The preferred nonbioabsorbable material was mixed with a matrix 
HA (hyaluronic acid) having a molecular weight of about six hundred thousand Daltons. 
Indeed in all of the Examples no bone material of any type is used. The use of demineralized 
boneinthe range noted present invention results 
growth. 

Sander et al. '629 has a matrix (cellulose ether, collagen, hyaluronic acid, pharmaceutically 
accepted salt of hyaluronic acid, derivative of hyaluronic acid and pharmaceutically acceptable salt 
of hyaluronic acid derivative and mixtures thereof)ranging from 6% to 36% by weight with (A% to 
940/0 by weight of polymethylmethacrylate crystals. If one were to substitute demineralized bone 
material for the polymethylmethacrylate coated with polyhydroxyethacrylate of Sander et al '629, 
whichsubstimtionisnottaughtorsuggestedbythisreferenceandisaco 

the range would be outside of the inventive range claimed. 
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Sander etal. '629 does not teach or obviate Represent invention alone or combined with.be 
otherciteureferences. Sandereta.. '629doesnotuseor,each (tjdeminerali^dbone materia, as 
the nonbioabsorbable materia, and as a major component of the composition; (2) an equivalent 

isftesameasthemo.ecu.ar weigh, of the invenrive carrier; (5) a phospha^ buffer, oneumdize me 
composition, and (6) «he addition of cellular materia, at a concentration of W to 1* per cc of the 
„ii„ EBteBjgejMtoU ' ^^.os.eo r r nirr . Mnfonitntiyenic.respopse. 

The '629 reference does not suggest using demineralized bone together in a buffered 
isotonic sal, carrier with a neutinl osmo.ahty or mat such a combination is osteoinductive and 
me dically benefit in me repair of bone tissue. Tbe Examiner's inference mat the '629 paten, 
teaches mat tire composition can comprise living cells such as erythrocytes, leucocytes and 
endothelial cells and that the pH of the composition is approximately 6.8-7.4 is no, based on the 
teachings of the '629 patent and is a hind site supposition. 

The Breitirart e. a. "289 patent (noted as secondary art) is directed toward a sponge tike 
matrix preferably conshncted of a biodegradab.e, biocompatible synthetic polymer which uses the 

outer embodiments, the matrix is formed of a materia, such as hydroxyapatite or mixtures of 
hvdroxyapatite and polymer, or htcalcium phosphate. The matrix can also be sterilized bone or a 

regard to the disclosure of chttosan, in co.. 6, Ins. 20-40 a large laundry lis, (over 30 polymers) of 
potential natural and syntitetic polymers are noted mHwSU &i to to tt* fibrous matrix. 
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Examples of natural powers includes polysaccharides. (Co.. 6 In 38) .. is quite apparent that the 
matiix is solid as it is preferably made of hydroxyapatite, tricalcium phosphate, sterilized bone or 
me ul alloy. In col. 11,1ns. 27-40, chitosan is only noted for being a natural polygon such asfhe 
Polysaccharide, chitosan. (Chitosan is not used as a carrier but as a cation) This is bu, one of a 

number of varieties of polycations which complex and stabilize the polymer hydroge. into a 

semipermeable surface membrane. Various examples are noted and it is offhandedly noted, that 

mere exists natural polycations such as the polysaccharide chitosan. 

The patent to Breitbart et al. '289 is directed toward periosteum cells seeded into a matrix 

(preferably a synthetic polytner) for repair of me bone defect. The -289 paten, does disclose stem 

theuseofautologousceHsandchond^ 

touseofperiosteumwUchconsi^^^ 

to periosteum cells seeded in biocompatible matrix. 

Furthermore, none of the cited references disclose the additives of cells a. a concentration 

of !0' - 10' per cc of carrier or a specific amourtt of growlh factor added to lOcc of carrier. 

to cases which are similar to toe present circumstences, toe courts have ruled that beyond 
.ooking a. toe prior art to determine if it suggests doing wha, toe inventor has done, one must 
consider if the prior art provides an expectation of succeeding in toe endeavor. /„ re Do, CHenu, 
837 F.2d 469, 473, 5 U.S.P.Q.2d 1529, 1531 (Fed. Cir. 1988), "Both toe suggestion and toe 
expectation of success must be founded in toe prior art, no. in toe applicant's disc.osure." Id. As 
notedbytoecourtintoecaseof/nrea^^ 

b„, a reasonable expectation of success is necessary." In re Clinton, 527 F.2d 1226, 1228, 188 
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U.S.P.Q. 365, 367 (C.C.P.A.1976). 

As noted by the Court in the case of In re Gordon, the mere fact that a prior art reference 
could be modified to achieve the claimed invention does not make the modification obvious unless 
the prior art suggested the desirability of the modification. In re Gordon, 733 F.2d 900, 902, 221 
U.S.P.Q. 1 125, 1 127 (Fed. Cir.1984); see also In re Laskowski, 871 F.2d 1 15, 1 17, 10 U.S.P.Q.2d 

1397, 1398 (Fed. Cir. 1989), and Exparte Levengood, 28 U.S.P.Q.2d 1300, 1302 (Bd. Pat. App. & 
Int. 1993). Applicants respectfully submit that nowhere in the art of record is there any suggestion 

to arrive at the claimed novel composition of the present invention. 

The court in Minnesota Mining & Manufacturing Co. v. Johnson &Johnson Orthopaedics, 

Inc., 24 USPQ2d 1321 (Fed. Cir 1992) heldthat: "Although [apatent's] specific claims are subsumed 

in [a prior art reference's] generalized disclosure..., this is not literal identity." The Minnesota court 

held that the reference's ranges were so broad as to be meaningless, and provided no guidance on 

how to construct a product with the patented invention's benefits. 

The court in In re Baird 29 USPQ2d 1550 (Fed. Cir. 1994), held that "The fact that a 

claimedcompoundmaybeencom^^ 

compound obvious." ^ Baird court furt her held that a dis close to numerous compounds does 
not rnArr obvious » claim tn three com pounds particu larly when that disclosure indicates a 
preference leaHin p awav from the claimed compounds. 

As previously argued, none of the cited references singularly or in combination teach or 
obviate the present invention and indeed cannot be combined. The Examiner has engaged in 
hindsight application, a prohibited rejection since John Deere to combine the cited prior art 
references against the present invention. 
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C. Applicant traverse, the Examiner's rejeetien .f dependent Claims 2 and 26 as 
rn.pate.taMe n.der 35 USC 103(a) .ver the eited prior art references t. Boyc. e« a.. U.S. 
Patent Nnmber 6,294,187 in view of the combination of Sander et aL 5,356,629 and Breitbart 

et al. US. Patent Number 5,700,289. 

The Boyce et al ' 1 87compressed bone structnre is formed by applying compressive force of 
atleas. about 1000 psi, hasa bulk density greatermanabontOJg/cm'andawetcomposite strength 
substentially exceeding 3MPa to form a hardened mass. Tie bone particles which are used in the 
hardened smrr^ am formed by nulling whole tone. o produce fibers, cUppmg^^^ 
whole bone, fracturing whole bone in liquid nitrogen or otherwise disintegrating the bone tissue. 
The bone particles mnge in average particle size from about 0.05 to about 1 .2 cm in size ami possess 
an average median length to median thickness of from about 1:1 to about 3:1. m<UMMmJm 

,„„.,,., steaaaigd ~ T- ma cess^aag n-htiw hiirh median length to median thicks 

nfe Tto elongate particles are obtained by milling or shaving the surface of an entire bone with 
at least 60%, preferably 90% of the bone particles being elongated. These elongated particles 
possess a medium length from about 2 to 200 mm and preferably from about 10 to about 1 00mm. 
Tlcseelongateboneparticlescanposaessamcmanlengmtomediantmclmessm 
50:1 up to about 500:1 ormore. Preferably, at least about 60 weight percent, more preferably 
at least about 75 weight percent and most preferably at least about 90 weight percent of the 
bone particles utilized in the preparation of the bone particle-cntainmg composition are 
elongate. It is nottd that elongate bone particles provide an osteoimplant possessing 
particularly good compressive strength. It can thus be seen that the characterization of the 
Examiner Una. the sizes of the bone particles used in Boyce e. al '187 correspond to that of the 
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present invention is no. correct. Furthermore there is no way that Boyce e, al U87 cou.d be 
eharacterized as fornrable. Th. composition fabricated in accordance with the Boyce « a. -1(7 
disclosure more preferably has a bone content ranging from abon, 50 to abon. 95 percent based on 
ft. weigh, of tire entire composition. Neither Sander e. a. "629 nor Breithart «t al "289 .each 
allograft cortical bone sized a. 100 - 850 microns in me weigh, concentration sc. forth in ttrese two 
dependent claim. 

SUMMARY 0 ^ ARGUMENT 

The respective grounds of final rejection of the claims of this application under 35 USC 
103(a) are incorrect for the reasons advanced above. Reversal thereof by the Honorable Board of 
Patent Appeals and Interferences is therefore requested and is earnestly solicited. 

Our check in the amount of $500.00 is attached to cover the cost of filing this Brief and two 
copies. Oral hearing will be requested during the rebuttal time period. If any additional fees are 
incurred, kindly charge the same to our Deposit Account No. 07-1340. 

Respectfully submitted, 
GIPPLE & HALE 




JohrilS. 

Relation No. 25,209 
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(703) 448-1770 
6665-A Old Dominion Drive 
McLean, Virginia 22101 
Attorney Ref.: X-9468 



n ATMS APPENDIX 

1. (Canceled) 

2. A sterile formable bone composition as claimed in claim 21 wherein said bone 
paxtie.es are allogmft cortical bone rangmg from 100 microns to 850 microns in size a. a 
concentration ranging from 20% to 35% by weight of the composition. 

3. (Canceled) 

4. (Canceled) 

5. (Canceled) 

6. (Canceled) 

7. A sterile formable bone composition as claimed in claim 21 wherein said bone 
particles are taken from a group consisting of allograft bone, cortical allograft bone, 
corticalcancellous bone, cancellous bone, autologous bone and xenograft bone 

8. A sterile formable bone composition as claimed in claim 21 wherein said 

compositionin^^ 
nondemineralizedc^^ 

viscous carrier at a concentration of about 5% to about 25%. 

9. (Canceled) 

10. (Canceled) 

11. (Canceled) 

12. (Canceled) 

13. (Canceled) 

14. (Canceled) 
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15. (Canceled) 

16. (Canceled) 

17. (Canceled) 

18. (Canceled) 

19. (Canceled) 

20. (Canceled) 

Mm +*-—»— — — -- — vebo ; a 

— - « .e — — • - «- ' ~ 

✓mirm fibroblast growth factor (FGF) (numbers -23), 
(PDGF)vascularendothelialgrowthfactor(VEGF),fibroblastgro 

• wfchormonessuchassomatotropm cellular attractants and attachment agents, 
osteopontm, growth hormones sucnab 

^ — - - * ^ — . - - - - — such ; 
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concentration of 10 s to 10' pet cc of the carrier. 

23 ^erUeformabiebone co m po Siti „nforappHeat i „ n ,oa b one d efec,s lte ,opromo,e 

osteoblasB , osteon^ ana — epithehai * - — — ^ 
composirion having a pH ranging torn abon, 6.8 to about 7.4 

fc - , , rTGF beta) insulin growth factor (IGF-1); plaflet derived growth 
of transforming growth factor (TGF-beta), insur g. 

*r ,n,rvFGF> fibroblastgrowthfactor(FGF)(numbers 
factora-DGFXvasculaxendothelialgrowth&ctorOmGF^hbrot, 

,, 3) , osteopontin, grow* hormones such as son— — — - — 



26 A steriie forntable bone composition as churned in Cairn 23 wherein said bone 
parti Ces a, M cortica, bone rating ^ .00 microns to S50 microns in si* a, a 
concentration ranging from 20% .0 35% by weight of the composition. 

27 A s «erile fotmabie bone composition as churned in Cairn 23 wherein said bone 
^ are taiten from a group consisting of aiiograf. bone, cortica, anograft bone, 

28 A sterile formabie bone composition as ciaimed in Cairn 23 wherein said 

^^^^^^^^^^^^ 
viscous carrier at a concentration of about 5% to about 25%. 
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rvl p F MrF APPENDIX 

There is no evidence to include in this appendix. 
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RELATED PROCEEDINGS APPENDIX 

There are no related proceedings to include in this appendix. 
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